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LATCHING BLOCKING MECHANISMS AND 
SAFETY MEDICAL NEEDLE ASSEMBLIES 

This invention relates to latching blocking mechanisms, arranged to 
block movement of a movable component following the performance of a cycle 
of movement of that component. The invention further relates to safety medical 
needle assemblies (whether or not actually including a medical needle) and 
5 which incorporate a latching blocking mechanism of this invention. The 
invention also relates to syringe apparatus comprising a syringe in conjunction 
with safety medical needle assembly of this invention. 

In its preferred aspects, the invention concerns apparatus for using a 
medical needle having a mount end and a sharp tip, and intended for 
10 penetration of a human or animal body, or for other medical uses such as the 
penetration of a pierceable membrane of an intravenous medication system. 
For convenience, in the following all such medical uses will be described simply 
as the penetration of a body, even though specific embodiments may be 
intended for other medical uses. In addition, though the latching blocking 
15 mechanisms may be used in other industries besides the intended medical use, 
the mechanisms will primarily be described with reference to that medical use. 
Despite this, in its broader aspects the invention is not to be regarded as limited 
solely to medical uses. 

Fluids of various kinds may be administered to a human or animal body 
20 by means of a hollow needle in conjunction with a source of the required fluid. 
For example, such a needle may be used in conjunction with a'syringe holding 
a liquid drug, the needle being used to penetrate the body at the site at which 
the drug is to be received. Equally, body fluids may be withdrawn by using a. 
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hollow needle which is used to penetrate the body until the tip is located at the 
site from which fluid is to be withdrawn. 

A recognised hazard for clinicians and other persons using medical 
needles for the above described purposes is the risk of a so-called needle-stick 

5 injury - that is to say the accidental penetration of the clinician's skin by the 
needle. Prior to the use of the needle to supply a fluid to or to withdraw fluid 
from a body, this rarely presents much of a problem, though once the needle 
has been used on a body, there is a very much higher risk of a serious 
consequence for the clinician, or others associated with the disposal of a used 

10 needle. During use of the needle to penetrate the body tissues of a patient, the 
needle is likely to become contaminated with various organisms and should a 
needle-stick injury occur, these could infect the clinician or other person 
suffering the needle-stick injury. 

There have been numerous proposals for protecting the sharp tip of a 

15 used needle, in order to reduce the risk of a needle-stick injury following use of 
the needle. Some proposals have actually increased the likelihood of such an 
injury by virtue of the action which must be performed to protect the tip, even if 
the risk thereafter is lessened. Despite all of the proposals which have 
previously been made, very few have achieved commercial success, nor has 

20 there been wide acceptance by the medical industry. Many proposals are 
somewhat complex and involve a significantly greater manufacturing cost, and 
so are unacceptable on economic grounds. Others are much more. difficult to 

use as comparecTto an unprotected needle, and so are rejeci^~by~ciih^ 

Yet further proposals do not allow compliance with best practice protocols. 
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There is a significant demand for a protective device for use with a 
needle, and which allows a clinician or perhaps a patient (in the case of self- 
administration) to use the needle in much the same way as is done with an 
unprotected needle, but which can be manufactured economically and which 

5 provides a high degree of protection against needle-stick injury. In this 
connection, it is highly preferred that the device operates fully automatically, 
without intervention by the user, to give a degree of protection to the needle tip 
before use, and after use wholly to prevent access to the needle tip other than 
by a determined attempt to override the protection. In this way, protection may 

10 be afforded not just to the user, but also to all others who could come into a 
risky situation with used needles, such as waste disposal operators, cleaners, 
and so on. 

A device which protects a needle tip without an operator having to 
perform any extra step on withdrawing the needle from a body is usually 

15 referred to as a passive protection device. This may be contrasted with an 
active protection device, where an operator is required to perform an extra step 
in order to protect a needle, following the withdrawal of the needle from a body. 
The requirement to perform an extra step leaves the needle unprotected for a 
longer period than with a passive protection device and further the performance 

20 of that extra step often exposes the user to a potentially hazardous situation, 
where needle-stick injuries can occur. 

Consequent upon research and development, the present invention has 
evolved, to provide a latching blocking mechanism able to prevent the 
movement of a component (such as a protective sleeve for a needle) following 

25 the cycling of that component through a range of movement (such as to expose 
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the needle, and then to enclose it again). That blocking mechanism may be 
used in various industrial situations, but a particularly preferred use is in 
providing a medical needle protection device having enhanced characteristics, 
but employing the same underlying passive protection concept 
5 According to a first aspect of this invention, there is provided a latching 

blocking mechanism, comprising: 

- a static component including an elongate guide; 

- a static abutment surface; 

- a movable component slidable along the guide between initial and 
10 forward positions; 

- a control member arranged for movement with the movable 
component in the sliding direction thereof but displaceable with respect thereto 
in a direction transverse to the sliding direction of the movable component, the 
control member initially being disposed at a first position relative to the movable 

15 component; 

- control means arranged to urge the control member transversely 
towards a second position from the first position, which control means becomes 
active only after the control member has moved by a predetermined distance 
from its first position towards its second position; and 

20 - a static camming part co-operable with a moving camming part on the 

control member and arranged to move the control member through said 
predetermined distance from its first position on movement of the movable 

e©mp©nefit-from-ite-initial-pes$ 

- whereby following the movement of the control member through said 
25 predetermined distance and the return of the movable component towards its 



-5- 



initial position, the control member is driven by the control means to a blocking 
position between the static abutment surface and the movable component 
thereafter to block further movement of the movable component towards Its 
forward position. 

5 Throughout this specification, reference is made to various parts as 

being "static" and "movable" or "moving". It will be appreciated that these 
terms are relative and a part which is "movable" moves with respect to a "static" 
part - but equally, a "movable" part could remain stationary with respect to the 
ground while a "static" part moves relative thereto. Equally, the terms "forward" 

10 and "rearward" are relative; "forward" and "forwardly" refer to one end of the 
mechanism and the direction towards that one end, and the terms "rearward" 
and "rearwardly" refer to the other end of the mechanism and the direction 
towards that other end. 

The mechanism of this invention allows the movable component to be 

15 cycled through a pre-set distance by sliding along the guide and back again, 
whereafter the control member is driven to a blocking position where the 
movable component is blocked from moving forwardly a second time. The 
control member is latched in that blocking position so that it cannot readily be 
moved back to its initial position, so effectively preventing the movable 

20 component from being moved once more, from its initial position. Preferred 
embodiments of this invention permit the movable component to be cycled 
indefinitely through less than said pre-set distance without the blocking effect 
taking place, and only when the component is cycled through the full pre-set 
distance is the blocking action triggered. 




The latching blocking mechanism may be arranged linearly, or in a 
circular form. In the latter case, there may be two, three or even more similar 
mechanisms arranged in a circular disposition and all working simultaneously 
together, to achieve an effective and secure blocking action for a sleeve-like 



5 movable component. A particularly preferred form of the mechanism when 
arranged in a circular disposition may be used to provide a safety medical 
needle assembly, wherein a sleeve surrounds a medical needle but which 
sleeve may be slid rearwardly with respect to the needle so as to expose the 
needle and may then be slid forwardly back to a protecting position - but when 

10 in that protecting position, the sleeve is blocked there and cannot be slid 
rearwardly a second time, to expose the needle again. 

Thus, according to a second aspect, this invention provides a safety 
medical needle assembly, comprising: 

- a tubular component including an internal elongate guide; 
15 _ a n abutment surface formed on the tubular component; 

- a movable component disposed within the tubular component and 
arranged for axial sliding movement with respect thereto between initial and 
forward positions, the movable component being adapted to receive the hub of 
a medical needle so that the needle projects forwardly within but is protected by 

20 the tubular component when the movable component is in its initial position; 

- a control member arranged for axial movement with the movable 
component but rotatable with respect to the movable component, the control 

member initially being disposed at a first position reiative-to - t'rre - muvabie- 

component; 



- control means arranged to urge the control member towards a second 
position angularly displaced from the first position,' which control means 
becomes active only after the control member has turned through a 
predetermined angle towards the second position; and 

- a camming part on the tubular component co-operable with a moving 
camming part on the control member and arranged to turn the control member 
through said predetermined angle from its first position on axial movement of 
the movable component towards its forward position to cause the needle to 
project from the tubular component; 

- whereby the movement of the movable component towards its forward 
position to cause the needle to project from the tubular component also causes 
the control member to turn through said predetermined angle whereafter the 
return of the movable component towards its initial position allows the control 
member to move behind the abutment surface under the action of the control 
means, thereafter to block further axial movement of the movable component 
towards its forward position. 

In the mechanism of this invention, there may be means to maintain the 
control member in its first position. That means could include a spring arranged 
to urge the control member in a direction away from its second position. 
Another possibility is to provide on the movable component a transversely- 
extending control surface on to which the control member is urged by a spring, 
that control surface maintaining the control member at its first position. For 
example, the control surface could comprise a ramp surface inclined towards 
the guide so that the control member is driven down the ramp surface to 




engage the guide, or could have a detent with which the control member is 
engaged under the action of a spring- 



Once the control member has moved through said predetermined 
distance from its first position towards its second position, the control member 

5 is urged towards its second position, where it may block the movement of the 
movable component upon the return of the latter to its initial position. A spring 
may be provided for this purpose which spring could act directly on the control 
member. For example, in the case of a circularly-arranged mechanism, a 
helical compression spring could be employed which spring applies a torsional 

10 force to the control member, as well as an axial force thereon. 

The predetermined distance through which the control member must 
move may be defined by a further surface on the movable component which 
further surface is inclined towards the second position of the control member 
and joins the first-mentioned control surface which maintains the control 

15 member at its first position. Then, moving the control member from the first- 
mentioned surface to the further surface will thereafter urge the control member 
to its second position. 

Another possibility is for the movable component to have forward and 
rear parts between which the control member is located, the forward and rear 

20 parts being relatively movable in the direction of sliding movement of the 
movable component. The forward part may be arranged as an actuator which 
bears on the control member, which forward part has a cam surface 
engageable with the control member to drive the control member towards its 
second position once the control member has been moved through said 

25 predetermined distance. The cam surface of the actuator may engage the 



moving camming part of the control member, following movement of the control 
member through said predetermined distance, so as thereafter to urge the 
control member to its second position. 

Preferably, the static camming part, which co-acts with the moving 

5 camming part on the control member to move that member through said 
predetermined distance, is formed on the guide. The location of the static 
camming part on the guide may be selected to govern said pre-set distance 
through which the movable component has to move from its initial position 
towards is forward position before the control member is moved through said 

10 predetermined distance, whereafter blocking of the movable component will 
occur on returning the. movable component towards its initial position. For 
example, the static camming part may be arranged at the rearward end of the 
guide in which case triggering of the mechanism will occur after the movable 
component has moved a relatively short distance. Conversely, the static 

15 camming part may be arranged at the forward end of the guide, in which case 
the mechanism will be triggered only after the movable component has moved 
through almost its full permitted range of movement. 

The latter arrangement may be advantageous when the mechanism is 
arranged as a safety medical needle assembly. In this case, the needle may 

20 be permitted to project from the static component (formed as a sleeve within 
which the needle normally is contained) by an amount sufficient to permit the 
filling of a connected syringe, but insufficient to trigger the mechanism. 
Subsequently, on using the syringe to perform an injection, the needle will be 
moved forwardly to project by the fullest amount from the sleeve, the 

25 mechanism then being triggered so that following the performance of an 
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injection, the mechanism blocks subsequent movement of the sleeve relative to 
the syringe and needle, to maintain needle-protection. 

With a safety needle assembly of this invention, the movable component 
may have a needle permanently secured thereto, a syringe being connectible to 
5 the movable component for communication with the needle. Alternatively, the 
movable component may be configured to accept a conventional medical 
needle, the hub thereof being received in the movable component. A further 
possibility is for the assembly to be configured for use with a pre-filled syringe 
having a needle permanently secured thereto, by fitting assembly of the 
10 invention to the syringe and needle combination, thereafter to give protection 
thereto. 

This invention extends to injection apparatus whenever comprising a 
safety medical needle assembly of this invention in combination with a syringe 
connected thereto, to perform an injection or similar medical procedure. 

15 By way of example only, several specific embodiments of latching 

blocking mechanisms and also of safety medical needle assemblies and 
medical syringes incorporating such assemblies, all arranged in accordance 
with this invention will now be described in detail, reference being made to the 
accompanying drawings, in which:- 

20 Figure 1 is a diagrammatic isometric illustration of a linear acting first 

mechanism, wherein Figures 1A to 1E show the successive steps of the 
operation of the mechanism, from an initial setting to a latched and blocked 
setting; 

Figure 2 is a diagrammatic front view illustrating a linear acting second 
25 mechanism, wherein Figures 2A to 2F show the successive steps of the 
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operation of the mechanism, from an initial setting to a latched and blocked 
setting; 

Figure 3 is a diagrammatic isometric illustration of a linear acting third 
mechanism, wherein Figures 3A to 3D show the successive steps of the 
5 operation of the mechanism, from an initial setting to a latched and blocked 
setting; 

Figure 4 is a diagrammatic isometric illustration of a linear acting fourth 
mechanism, wherein Figures 4A to 4D show the successive steps of the 
operation of the mechanism, from an initial setting to a latched and blocked 
10 setting; 

Figures 5A to 5K is a series of isometric illustrations of a first safety 
needle assembly associated with a syringe, but with various parts cut away for 
clarity, which needle assembly operates on the same principle as the 
mechanism of Figure 1, and wherein Figure 5A shows the complete assembly 
15 ready for use and Figures 5B to 5K show the successive steps of the operation 
of the mechanism, from an initial setting to a latched and blocked setting; 

Figures 6A to 6K is a series of isometric illustrations of a second safety 
needle assembly associated with a syringe, but with various parts cut away for 
clarity, which needle assembly operates on the same principle as the 
20 mechanism of Figure 2, and wherein Figure 6A shows the complete assembly 
ready for use, Figures 6B to 6J show the successive steps of the operation of 
the mechanism, from an initial setting to a latched and blocked setting, and 
Figure 6K is an exploded view of the components of this assembly; 

Figures 7A and 7B show a third safety needle assembly associated with 
25 a syringe and which operates on the same principle as the mechanism of 



-12- 

Figure 3, wherein Figure 7A is an exploded view of the assembly, and Figure 
7B is a detailed view of an enlarged scale of a part of the assembly; and 

Figures 8A to 8D are isometric illustrations of a fourth safety needle 
assembly associated with a syringe, but with various parts cut away for clarity, 
5 which needle assembly operates on the same principle as the mechanism of 
Figure 4, and wherein Figures 8A to 8D show the successive steps of the 
operation of the mechanism, from an initial setting to a latched and blocked 
setting. 

It is to be noted that the capital letter T has not been used as a suffix in 

10 designating Figure numbers, in order to avoid confusion with the numeral 1 . 

Throughout the various embodiments of this invention, insofar as is 
possible the same reference numbers are used to designate the same 
components of the different embodiments, or closely similar components 
having essentially the same function. Such components will be described at 

15 the first occurrence, but then will not be described again in detail thereafter. 

In the descriptions of these embodiments, the terms "forward" and 
"forwardly" respectively refer to the end of the mechanism to which the movable 
component is moved from its initial position and the direction of that movement, 
and the terms "rear" and "rearwardly" respectively refer to the other end of the 

20 mechanism and the direction towards that other end. Thus, in the case of a 
medical safety needle mechanism (Figures 5 to 8), the forward end is that end 
which is presented to a patient for performing an injection. Movement in the 

fOTward^irectiarrcOTresp 

on the various drawings and movement in the rearward direction corresponds 

25 to movement in the direction of arrow B. Further, the transverse or 
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circumferential direction (depending upon the embodiment) corresponds to the 
direction of arrow C, also marked on the drawings. 

Referring initially to Figure 1, there is shown a first embodiment of 
latching blocking mechanism of this invention, and which has the function of 
5 permitting a movable component to perform one cycle of operation, of sliding 
movement forwardly and then back to the initial position, whereafter further 
sliding movement of that movable component is blocked. The mechanism is 
arranged linearly - that is to say, both the sliding movement of the movable 
component is linear, and so too is the movement of a control member with 
10 respect to the movable component, but at right angles to the direction of sliding 
movement of the movable component. 

In Figure 1, there is shown a pair of parallel guides 10,11 each of which 
comprises a rail having a shoulder 12,13 formed partway therealong. A 
movable component 14 is in the form of a bar having slots 15 within which are 
15 received the guides 10,11, so that the component 14 is constrained for linear 
sliding movement along the length of the guides 10,11. The initial position of 
component 14 is shown in Figure 1A; from there, the component may slide 
forwardly in the direction of arrow A to the position shown in Figure 1C, and 
then rearwardly in the direction of arrow B back to its initial position, shown in 
20 Figure 1E. 

The central region of the movable component is formed with a control 
part 16 having first and second control surfaces 17,18, meeting at an apex 19. 
A control member 21 bears on the movable component 14, for sliding 
movement therewith along the length of the guides 10,11, by virtue of the 
25 interengagement of the rounded rear end 22 of the control member 21 with the 
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control part 16 of that component 14. To one side of the control member 21 
there is a lateral projection 23 the upper surface of which defines a cam face 25 
engageable with shoulder 12 of the adjacent guide 10, on forward movement of 
component 14. On the opposite side of the control member 21 there is a 

5 blocking member 26 the forward surface 27 of which is engageable with the 
shoulder 13 of guide 11 when the control member has been moved laterally in 
the direction of arrow C, from its initial position shown in Figure 1A. A spring 
(not shown) is arranged to apply a spring force F to the control member in the 
direction of arrow B and so into engagement with the movable component 14. 

10 As such, the spring force also urges the movable component in the direction of 
arrow B. 

The operation of the mechanism of Figure 1 will now be described. In 
Figure 1 A, the movable component 14 and the control member 21 are in their 
respective initial positions, urged to those positions by the spring force F. The 
15 rear end 22 of the control member 21 bears on the first control surface 17 of 
the control part 16 and so the control member is urged to the left (in the 
drawings, in the opposite direction to arrow C) to bear on guide 10. On the 
movable component 14 starting to be slid forwardly in the direction of arrow A, 
cam face 25 of the control member 21 comes into engagement with shoulder 
20 12 of guide 10, and continued movement of the component 14 will cause the 
control member 21 to move in the direction of arrow C, as shown in Figure 1B. 
As the control member moves in that direction, its rear end 22 rides up the first 
rentrGi-sarfaee-^ * n e late jaLpioj ection 23 moves 



clear of the shoulder 12 and so is located against the side of guide 10 (Figure 
25 1C), the control member has moved sufficiently in the direction of arrow C for 
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the rear end 22 to ride over the apex 19 and then lie at the top (most forward 
part) of the second control surface 18. Further movement of the control 
member in the direction of arrow C is inhibited by the blocking member 26 
bearing against the side of guide 1 1 . 

5 The guides 10,11 should have a sufficient length for the intended 

purpose of the mechanism such that the movable component 14 may have a 
sufficient range of movement for that purpose. When the movable component 
has reached its required furthest forward position, its direction of movement is 
reversed, to bring It back to its initial position. On moving sufficiently far in the 

10 direction of arrow B, from the position of Figure 1C to that of Figure 1D, the 
forward surface 27 of the blocking member 26 becomes aligned with the 
shoulder 13 on guide 11 whereafter the control member 21 may pass under 
shoulder 13, in the direction of arrow C. The spring force F acting on the 
control member will cause the control member to run down the second control 

15 surface 18 (Figure 1D) so moving the blocking member 26 between the 
movable component 14 and shoulder 13 (Figure 1E). Further, the rear end 22 
of the control member will come off the second control surface 18 and lie 
alongside the control part 16, so preventing the control member moving in the 
direction opposed to that of arrow C, though there would be sufficient latching 

20 of the control member were it to remain on control surface 18. 

As shown in Figure 1 E, the blocking member 26 will prevent the movable 
component 14 moving forwardly again in the direction of arrow A beyond the 
position where the forward surface 27 of the blocking member 26 engages 
shoulder 13 on guide 11. Further, the control member 21 cannot move back to 

25 its initial position as it lies alongside the control part 16. As such, the 
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mechanism is now latched in a blocked setting where movement of the 
movable component 14 is inhibited, beyond such clearance as there may be 
between the final position of the movable component and the engagement of 
the blocking member forward surface 27 with shoulder 13. 
5 It will be appreciated that the movable component 14 may be moved in 

the direction of arrow A from the position shown in Figure 1 A through a certain 
distance before the rear end 22 of the control member 21 rides over the apex 
19 of control part 16. The mechanism may thus be tuned by adjusting the 
position of the projection 23 on the control member as well as the position of 
10 the shoulder 12 on guide 10, to permit reciprocation of the movable component 
14 through a pre-set distance without the mechanism being triggered thereafter 
to block further forward movement of the movable component, on returning that 
component to its initial position. 

The second embodiment is shown in Figure 2, and is broadly similar to 
15 that of Figure 1 but differs in the way in which the control member is moved 
laterally, to have the rear end 22 thereof ride over the apex 19 of the control 
part 16. In the embodiment of Figure 2, the control member 30 is not provided 
with a lateral projection (unlike control member 21); rather, the camming action 
which moves the control member 30 laterally in the direction of anow C is 
20 between the rounded forward end 31 of the control member and a lateral 
projection 32 provided at the forward end of guide 10. The lateral projection 32 
provides a cam surface 33 with which the forward end 31 of the control member 
30Ts"br6TigTirihToe^ 
(Figure 2B). Movement of the component 14 fully forwardly (Figure 2D) brings 
25 the blocking member 26 into engagement with the side of guide 11, the rear 
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end 22 then being at the top of the second control surface 18. On returning the 
movable component 14 back to its initial position (Figure 2F) the blocking 
member moves between shoulder 13 of guide 11 and the movable component, 
as with the embodiment of Figure 1. Similarly, the control member 30 is 
5 latched in this position, since the rear end 22 thereof moves alongside the 
control part 16. 

In the embodiment of Figure 2, the movable component 14 must be 
moved almost to its fully forward position before the mechanism is triggered. 
Thus, the component 14 may be cycled through a relatively large range of 
10 movement without becoming blocked and it is only when the position of Figure 
2D is reached that the movable component will thereafter be blocked, on 
returning that component to its initial position. 

Figure 3 shows the third embodiment of this invention which, whilst 
generally similar to those of Figures 1 and 2, differs in significant details. In 
15 Figure 3, the movable component 35 has a control part 36 which defines a 
generally planar forward-facing control surface 37 between its slots 15 which 
receive the guides 10,1 1. Extending part-way across the control surface 37 is a 
rounded ridge 38. The control member 39 is generally wedge-shaped and has 
a cam surface 40. Spring forces F1 and F2 act on the control member 39, 
20 respectively in the direction of arrow B to engage the control member with the 
movable component 35 and in the direction of arrow C. 

The initial position is shown in Figure 3A, where cam surface 40 is 
adjacent shoulder 12 and the opposite end 41 of the control member is urged 
against ridge 38 by spring force F2. On moving the movable component 35 in 
25 the direction of arrow A, the shoulder 12 cams the control member 39 in the 
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direction of arrow C, so forcing the control member to ride over the ridge 38 
(Figure 3B). The spring force F2 then brings end 41 of the control member to 
bear against the side of guide 11 (Figure 3C), while the movable component 
continues its movement forwardly. On returning the movable component 35 
back to its initial position (Figure 3D) the spring force F2 acting on the control 
member 39 moves end 41 of the control member between shoulder 13 of guide 
11 and the movable component 35. Thus, the control member serves to block 
further forward movement of the movable component in the direction of arrow A 
and the control member is maintained in that position by the spring force F2 
acting thereon in the direction of arrow C. 

Figure 4 shows a modification of the arrangement of Figure 3. Here, the 
movable component is in two parts, the forward part being in the form of an 
actuator 44 slidably disposed between the guides 10,11 and having a foot 45 
which acts on the control member 39. The movable component 46 differs from 
that of Figure 3, in that no ridge is furnished on the component 46 of this 
embodiment. Further, the control member 39 is not spring urged in the 
direction of arrow C; a spring force F acts solely on the actuator 44, in the 
direction of arrow B, so urging both the control member 39 and the movable 
component 46 in that direction. 

The initial position is shown in Figure 4A. Here, foot 45 of actuator 44 
acts on the planar transverse upper surface 47 of the control member 39 and 
so imparts a force to that control member solely in the direction of arrow B; no 
transverse force in the direction of arrow C acts on the confrDtTfrembBrr^Orr 
moving component 46 in the direction of arrow A, the control member is 
cammed in the direction of arrow C (Figure 4B.4C), as with the third 
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embodiment, until that member lies between the guides 10,11, at which point 
foot 45 of the actuator 44 bears on the cam surface 40 of the control member 
39. Thus, the spring force F acting on the actuator 44 now will urge the control 
member 39 in the direction of arrow C. 

5 On returning the movable component 46 to its initial position (Figure 4D), 

that spring force F acts on the control member 39 to move the control member 
between the movable component 46 and the shoulder 13 of guide 11, so as 
thereafter to block further forward movement of the movable component, in the 
direction of arrow A. The continuing spring force F acting in the direction of 

10 arrow B on actuator 44 serves to maintain the control member 39 in the position 
of Figure 4D. 

Referring now to Figures 5 to 8, there are shown four safety needle 
mechanisms in conjunction with respective syringes, configured for the 
performance of injections. The safety needle mechanisms are respectively 
15 arranged generally in accordance with the principles of the four mechanisms 
described above with reference to Figures 1 to 4, though the safety needle 
mechanisms are in a circular form, unlike the linear mechanisms of Figures 1 to 
4. 

The safety needle mechanism of Figures 5A to 5K includes an outer 
20 sleeve 50 having three internally-formed equi-spaced axially-extending parallel 
guides 51, all of the same configuration. A movable component 52 is slidably 
disposed within the sleeve 50, that component having slots 53 which run along 
the guides and so restrain the movable component against rotation with respect 
to the sleeve. At the rearward end of the movable component, there are three 
25 control parts 54, disposed between respective pairs of guides 51, and each 




defining first and second control surfaces 55,56, an apex 57 being formed at 
the junction between those control surfaces. Both of those control surfaces 
55,56 are helically inclined with respect to the axis of the sleeve 50, but in 
opposite senses, so as generally to correspond to the first and second control 



5 surfaces 1 7, 1 8 of the first embodiment. 

In the cut-away drawings of this embodiment, and also where relevant in 
the drawings of the fifth to eighth embodiments, the guides are shown as not 
extending from the forward end of the sleeve 50 back to the movable 
component 52, but this is just a consequence of the chosen cylindrical 

10 sectioning surface. This is co-incident with the internal plane of the guides 
rearwardly of the shoulders 12,13 provided therein. The ribs do in fact extend 
back to the rearward part of the sleeve, to be engaged by the respective slots 
53 formed in the movable component. 

Further, for convenience the mechanisms will be described solely with 

15 reference to the control part exposed at the cut-away region of the sleeve. 
There are in fact two further corresponding mechanisms distributed around the 
sleeve and operating in unison, making a total of three such mechanisms. 

A cylindrical control member 58 is supported on a forward boss of the 
movable component 52, for rotation about the axis of the movable component, 

20 that control member having three separate control portions 59 each of which 
corresponds to the control member 21 of the first embodiment. Thus, each 
control portion 59 has a rounded rear end 22, a lateral projection 23 defining a 

cam face 2 5~arHTgl3locMnt^^ 

disposed between an internally-directed flange 61 at the forward end of the 

25 outer sleeve 50 and the control member 58, to urge that member rearwardly. 
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The movable component 52 has a bore in which is received the hub 63 
of a medical needle 64, to which the forward tapered spigot of a syringe barrel 
65 may connect. Within the syringe barrel 65, there is a piston 66 fitted with a 
plunger 67. The needle 64 may be a conventional needle used with a syringe, 

5 or may be permanently fitted within the movable component 52, in which case 
that component should be configured for connection to a standard taper lock 
arrangement as provided on a syringe. 

The initial position is shown in Figures 5A and 5B, differing only in that 
the latter is partly cut away for clarity. A needle and syringe are shown 

10 connected to the movable component 52, with the needle projecting forwardly 
within the sleeve 50, but still wholly contained within that sleeve and so 
protected by it. The syringe barrel 65 also lies partly within the sleeve 50, and 
is movable relative thereto, forwardly in direction A, to project the needle from 
the front of the outer sleeve. The syringe is shown with its piston 66 withdrawn, 

15 ready to effect an injection of a medicament (not shown) already filled into the 
barrel 65. The control member 58 is urged rearwardly by the spring 60, such 
that the rounded rear end 22 of each control portion 59 bears on a 
corresponding first control surface 55 of the respective control part 54. As 
such, when viewed from the front, the control member 58 is urged in a 

20 clockwise direction (i.e. opposed to arrow C), such that each control portion 
bears on the adjacent guide 51 , as shown in Figure 5B. 

In Figure 5C, the sleeve 50 is shown as having moved rearwardly 
through a small distance with respect to the syringe barrel 65, the cam face 25 
of the lateral projection 23 engaging shoulder 12 formed part-way along guide 

25 51. This starts to cam the control member 58 so as to rotate in a counter- 
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clockwise direction (i.e. the direction of arrow C). That camming action has 
been completed by the time the movable component 52 has moved sufficiently 
forwardly, to the position shown in Figure 5D, the rear end 22 of the control 
member then bearing on the second control surface 56. By then, the needle 64 
5 has started to project from the front end of the outer sleeve 50. 

Continued forward movement of the syringe with respect to the sleeve 
allows the control member 58 to move fully forwardly (Figure 5E), with the 
needle projecting by its greatest extent from the front of the sleeve. In this 
position, the spring 60 is compressed. Pressure on the plunger 67 moves the 

10 piston 66 forwardly within the syringe barrel so discharging the medicament 
therefrom (Figure 5F). 

Releasing pressure from the plunger allows the syringe barrel 65 to 
move rearwardly in the direction of arrow B with respect to the sleeve 50, under 
the action of spring 60 acting on the control member 58 and so also on the 

15 movable component 52. The blocking member 26 slides down the adjacent 
guide 51 (Figure 5G) until the position shown in Figure 5H is reached, where 
the forward surface 27 of the blocking member 26 becomes aligned with 
shoulder 13 of that guide, and may pass behind the shoulder. By then, the 
needle is once more wholly contained within the sleeve 50. It should be noted 

20 that in Figure 5H the same part of the sleeve is shown cut away as in Figures 
5B to 5G, though Figure 5H is from a different angular view-point in order to 
show the interaction of the blocking member 26 with the adjacent guide 51 . 

CoTrtinu^ 

the control portion 59 to run down the second control surface 56, so further 

25 rotating the control member 58 in a counter-clockwise direction, with respect to 
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the sleeve and movable component, in the direction of arrow C. This places 
the blocking member 26 between the shoulder 13 of guide 51 and the movable 
component (Figure 5J). This position is also shown in Figure 5K, but from a 
different viewpoint as compared to Figure 5J. 

5 In this setting, the blocking member 26 serves to block forward 

movement of the movable component 52 with respect to the sleeve 50 (or, 
conversely, rearward movement of the sleeve with respect to the syringe since 
the action is identical). As such, the needle 64 cannot be exposed once more 
and is held encapsulated within the sleeve 50. The entire unit may then be 

10 discarded, or in the case of a needle permanently mounted on the movable 
component 52, the syringe may be disconnected and the safety needle 
mechanism discarded. 

In the foregoing description, reference has mainly been made to only 
one of the control portions 59 of the control member 58. All three control 

15 portions operate simultaneously and with the same functionality, and so any 
given guide 51 serves initially to define the position of a control portion of the 
control member 58, its shoulder 12 then camming the control member. At the 
completion of the operation of the mechanism, the shoulder of that guide 
serves to act with the blocking member 26 of another control portion. Thus, 

20 initially the shoulder on each guide serves as shoulder 12, and subsequently as 
shoulder 13. 

The embodiment of Figure 6 is similar to that of Figure 5, but utilises the 
principles of the second embodiment (Figure 2), rather than of the first 
embodiment. Externally, the mechanism as shown in Figure 6A is 
25 indistinguishable from that of Figure 5A but has a different function in that it is 




possible to move the sleeve 70 rearwardly with respect to the syringe (or the 
syringe and needle forwardly with respect to the sleeve) through a significant 
distance, and then to return the sleeve to its Initial position, without the 
mechanism triggering to block a further cycle. This allows a syringe to be filled 



5 for example from a vial of medicament in preparation of the making of an 
injection and only when that injection is completed will the mechanism be 
locked out to prevent exposure of the needle once more. 

As with the embodiment of Figure 2, no lateral projection 23 is provided 
on any of the control portions 59 of the control member 58. Instead, the control 
10 member is rotated in a counter-clockwise sense by the interaction of the 
forward end 31 of each control portion 59 acting against a respective cam 
surface 33 formed on a projection 32 on each guide 51. In this way, the control 
member will be rotated counter-clockwise as the forward end 31 of the control 
portion 59 engages the cam surface 33 (Figure 6D), so taking the rear end 22 
15 over the apex 57 of the control part 54 (Figure 6F). Following completion of the 
performance of an injection and the return of the movable component 52 to its 
initial position (Figure 6H), the blocking member 26 moves between the 
movable component 52 and the shoulder 13 on the adjacent guide 51, so 
preventing a further cycle of operation. 
20 In other respects, the operation of the embodiment of Figure 6 is the 

same as that which has been described above with reference to Figure 5 and 
so will not be described again here. This includes the provision of three control 

p©rtisns-59-al!-aGting-in-unis9P« 

Figures 7A and 7B show, in exploded and detail form respectively, 
25 another embodiment of safety needle assembly operating on essentially the 
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same basis as the third embodiment of Figure 3. The mechanism comprises 
an outer sleeve 70 provided with three internal guides 71 to restrain against 
rotation a movable component 72 slidably mounted within the sleeve. Each 
guide has a shoulder (not shown) formed part-way therealong (corresponding 
5 to shoulders 12,13) and the movable component has slots 53 in which the 
guides are received to hold the component against rotation with respect to the 
sleeve. 

The movable component 72 has a bore 73 configured to receive and 
hold the hub 74 of a conventional needle 75. That hub 74 has a taper bore 

10 permitting the needle to be connected to a syringe 76 provided with a taper lock 
spigot 77 at its forward end. The syringe has a barrel 78 which is a free sliding 
fit within sleeve 70, and a plunger 79 connected to a piston within the barrel, for 
loading and then discharging the syringe. 

A cylindrical control member 81 is rotatably supported on the movable 

15 component 72 and is urged rearwardly by a helical compression spring 82, 
acting between that control member 81 and the forward end of the sleeve 70. 
By virtue of the interengagement of the control member 81 with the movable 
component 72, that component also is urged rearwardly with respect to the 
sleeve 70, along with a needle and syringe connected thereto. The spring is 

20 torsionally pre-loaded and so applies a torque in a counter-clockwise direction 
to the control member 81. 

The movable component 72 defines an annular channel 83 the base of 
which is provided with three equi-spaced ridges 84 (Figure 7B). Each control 
portion of the control member 81 has three control surfaces 85 extending 

25 rearwardly, to bear on the base of the annular channel 83. When assembled, 
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the spring 82 applies a torque in a counter-clockwise direction to the control 
member 81, so maintaining each control surface 85 in engagement with a 
respective ridge 84, the interaction between each control surface and the 
respective ridge preventing rotation of the control member. 

5 Forwardly of the control surfaces 85, the control member 81 has three 

control portions each having a cam surface 86, engageable with a respective 
shoulder (not shown) formed on a guide 71 within the sleeve 70, as the 
assembly of the movable component and control member are moved forwardly. 
Sufficient forward movement will cause each control surface 85 to be driven 

10 over the respective ridge 84 of the movable component 72, but the control 
member cannot turn fully counter-clockwise when in this forward position, by 
virtue of the blocking portion 87 bearing against the next adjacent guide. 
However, on returning the movable component to its initial position, the control 
member is freed to turn counter-clockwise under the torsional action of the 

15 spring, so bringing the blocking portion 87 between the shoulder on the 
adjacent guide and the movable component. In this way the movable 
component is blocked against further forward movement. 

The safety needle mechanism shown in Figures 8A to 8D utilises the 
principles of the fourth embodiment of Figure 4. As with the previous 

20 embodiments, the safety needle mechanism includes an outer sleeve 90 
defining three internal guides 91 to restrain against rotation a movable 
component 92 slidably mounted within the sleeve. The component 92 has a 

bGre-eGnfigured-te-reeew 

hub has a taper bore permitting the needle to be connected to a syringe 94 

25 provided with a taper lock spigot at its forward end (as shown in the exploded of 
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Figure 7A of the previous embodiment). The syringe has a barrel 95 which is a 
free sliding fit within sleeve 90, and a plunger 96 connected to a piston within 
the barrel, for filling and then discharging the syringe. 

The movable component 92 carries a cylindrical actuator 97, a cylindrical 
5 control member 98 being rotatably supported by the movable component 92, 
between the rear part thereof and the actuator 97. A helical compression 
spring 99 disposed in the forward part of the sleeve 90 bears on the actuator 97 
and so urges rearwardly the actuator 97, control member 98 and movable 
component 92. In this way, a connected syringe and needle are also urged 
10 rearwardly with respect to the sleeve 90. 

The movable component 92 has three slots 100 in its periphery, in which 
are received the guides 91 to prevent rotation of that component 92 with 
respect to the sleeve 90. A circumferential shoulder 102 is provided on the 
component 92 which the cylindrical control member 98 bears. That control 
15 member has three control portions 103 each of which has a control wedge 104 
with a cam surface 105 which co-operates with a shoulder 106 on the guide 91, 
corresponding to shoulders 12,13 on guides 10,11 of the first-described 
embodiments. Further, each control wedge includes a blocking portion 107 
also adapted to co-operate with a shoulder of a guide, to block forward 
20 movement of the movable component, when the control member 103 has been 
turned sufficiently in a counter-clockwise direction, when viewed from the front. 

The actuator 97 is also slidably received within the sleeve 90, but is 
restrained against rotation by portions 109 thereof which are received between 
the guides 91. Each portion 109 has a foot 110 projecting rearwardly and 
25 operating on a respective control wedge 104 of the control member 103. 
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The initial setting is shown in Figure 8A; only one of the three control 
portions is here visible and will be described in the following. In this setting, 
foot 110 of the actuator 109 bears on a circumferential surface 111 of the 
control wedge 104 and the cam surface 105 of the control wedge is adjacent a 

5 shoulder 102 of a guide 91. As such, no torque is applied to the control 
member 103. On forward movement of the syringe and movable component 92 
with respect to the sleeve 90 (or rearward movement of the sleeve 90 with 
respect to the syringe) drives the cam surface 105 over the shoulder 102 of the 
guide 91, so turning the control member 103 in a counter-clockwise direction 

10 (Figure 8B). The foot 1 10 of the actuator 97 then moves on to the most forward 
part of the cam surface 105, such that the spring pressure on the actuator 97 
also tends to turn the control member 103 in a counter-clockwise direction. 
However, that control member 103 cannot turn further in a counter-clockwise 
direction by virtue of the blocking portion 107 bearing against the next adjacent 

15 guide 91. 

Continued relative movement between the outer sleeve 90 and syringe 
94 causes the needle 93 fully to project from the sleeve 90 (Figure 8C), the 
spring 99 becoming compressed within the forward part of the sleeve. The 
plunger 96 of the syringe may then be driven home to dispense medicament 

20 within the syringe, and on releasing the plunger, the syringe, movable 
component 92, control member 98 and actuator 97 will all move rearwardly with 
respect to the sleeve, under the action of the spring 99. As the initial setting of 

me-muvabie-eornponen^ 

the control member is moved behind guide 91 (Figure 8D) by virtue of the 

25 spring force on the actuator 97 and its foot 110 bearing on the cam surface 105 




of the control wedge. The foot may thus move rearwardly down the cam 
surface as the control member 98 rotates in a counter-clockwise sense, until 
the blocking member is wholly positioned between the shoulder on a guide and 
the movable component. In this position, the foot 110 prevents clockwise 

5 rotation of the control member, and the movable component 92 is blocked in 
the position of Figure 8D with the needle 93 wholly contained within and 
encapsulated by the sleeve 90. 

Though this embodiment has been described as being suitable for use 
with a conventional syringe and detachable needle, it particularly lends itself to 

10 use with a pre-filled syringe having a needle permanently secured thereto and 
which may be press-fitted into the movable component 92. Once an injection of 
the medicament in the syringe has been completed, the needle is made safe by 
the mechanism and the entire assembly, including the syringe and needle, is 
discarded. 



15 
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CLAIMS 

1 . A latching blocking mechanism, comprising: 

- a static component including an elongate guide; 

- a static abutment surface; 

- a movable component slidable along the guide between initial and 

5 forward positions; 

- a control member arranged for movement with the movable 
component in the sliding direction thereof but displaceable with respect thereto 
in a direction transverse to the sliding direction of the movable component, the 
control member initially being disposed at a first position relative to the movable 

10 component; 

- control means arranged to urge the control member transversely 
towards a second position from the first position, which control means becomes 
active only after the control member has moved by a predetermined distance 
from its first position towards its second position; and 

15 - a static camming part co-operable with a moving camming part on the 

control member and arranged to move the control member through said 
predetermined distance from its first position on movement of the movable 
component from its initial position towards its forward position; 

- whereby following the movement of the control member through said 
20 predetermined distance and the return of the movable component towards its 
initial position, the control member is driven by the control means to a blocking 

position between the static abutment surface and the movaoie component" 

thereafter to block further movement of the movable component towards its 
forward position. 
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2. A latching blocking mechanism as claimed in claim 1 , wherein there is 
provided initialisation means to maintain the control member in its first position. 

3. A latching blocking mechanism as claimed in claim 2, wherein the 
initialisation means includes initialisation spring means arranged to urge the 

5 control member from its first position in said transverse direction, away from its 
second position. 

4. A latching blocking mechanism as claimed in claim 3, wherein the 
initialisation spring means urges the control member to bear on the guide, for 
sliding movement therealong. 

10 5. A latching blocking mechanism as claimed in claim 2, wherein the 
initialisation means includes initialisation spring means arranged to urge the 
control member into engagement with the movable component, in opposition to 
the sliding direction of the movable component towards its forward position. 

6. A latching blocking mechanism as claimed in claim 5, wherein the 
15 movable component has a transversely extending control surface on to which 

the control member is urged by said initialisation spring means. 

7. A latching blocking mechanism as claimed in claim 6, wherein said 
control surface of the movable component is a ramp surface inclined towards 
the guide. 

20 8. A latching blocking mechanism as claimed in claim 6, wherein said 
control surface of the movable component has a detent with which the control 
member is engaged under the action of the initialisation spring means. 
9. A latching blocking mechanism as claimed in any of claims 3 to 8, 
wherein the initialisation spring means comprises a helical compression spring 
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acting between the control member and a static part adjacent the forward 
position of the movable component. 

10. A latching blocking mechanism as claimed in any of the preceding 
claims, wherein the control means includes control spring means arranged to 

5 urge the control member towards its second position. 

11. A latching blocking mechanism as claimed in claim 10, wherein the 
movable component has a further surface on to which the control member is 
urged by the control spring means, which further surface is inclined towards the 
second position of the control member and adjoins the control surface of the 

10 initialisation means. 

12. A latching blocking mechanism as claimed in claim 11. wherein the 
junction between the control surface and the further surface defines the 
predetermined distance from the first position of the control member and 
through which the control member is moved by the co-operable camming parts. 
15 13. A latching blocking mechanism as claimed in any of claims 5 to 8 and in 
which the control means includes control spring means arranged to urge the 
control member towards its second position, wherein a single spring serves as 
both the initialisation spring means and the control spring means. 
14. A latching blocking mechanism as claimed in claim 13, wherein said 
20 single spring comprises a helical compression spring acting between the control 
member and a static part adjacent the forward position of the movable 

component. 
?TTaTcTiWT5^^ 



movable component has forward and rear parts between which the control 
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member is located, the forward and rear parts being relatively moveable in the 
direction of sliding movement of the movable component. 

16. A latching blocking mechanism as claimed in claim 15, wherein the 
control spring means urges the forward part of the movable component 

5 rearwardly, the forward part having a cam surface engageable with the control 
member to drive the control member in said transverse direction under the 
action of the spring means, once the control member has been moved through 
said predetermined distance. 

17. A latching blocking mechanism as claimed in claim 16, wherein the cam 
10 surface of the forward part engages the moving camming part of the control 

member, following movement of the control member through said 
predetermined distance. 

18. A latching blocking mechanism as claimed in any of the preceding 
claims, wherein the static camming part is formed on the guide. 

15 19. A latching blocking mechanism as claimed in claim 18, wherein the static 
camming part is located on the guide at a position to govern the distance 
through which the movable component has to move from its initial position 
towards its forward position before the control member is moved said 
predetermined distance, whereafter blocking of the movable component will 

20 occur on returning the movable component towards its initial position. 

20. A latching blocking mechanism as claimed in any of the preceding 
claims, wherein the static component is tubular and the guide is formed 
internally thereof to extend parallel to the axis of the component. 
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21. A latching blocking mechanism as claimed in claim 20, wherein the 
tubular static component has a plurality of similar parallel guides formed 
internally around the internal surface of the static component. 

22. A latching blocking mechanism as claimed in claim 21, wherein each 
guide also provides a respective abutment surface behind which the control 
member engages to block further movement of the movable component. 

23. A latching blocking mechanism as claimed in any of claims 20 to 22, 
wherein the movable component is cylindrical and is mounted for sliding 
movement within the tubular static component. 

24. A latching blocking mechanism as claimed in claim 23, wherein the 
movable component is restrained against rotation with respect to the static 
component by a guide formed therein. 

25. A latching blocking mechanism as claimed in any of claims 21 to 24, 
wherein the control member is cylindrical and slides with the movable 
component within the static component, and is turned about the axis of the 
tubular static component. 

26. A latching blocking mechanism as claimed in claim 25, wherein the 
control member has portions which respectively co-act simultaneously with 
each guide member, and which then move towards the next adjacent guide to 
engage the abutment surface thereof to perform the blocking function. 

27. A latching blocking mechanism as claimed in any of claims 20 to 26 and 
adapted for use with a medical syringe provided with an injection needle 
projecting frnm a forward part of the svringe, the syringe being connective to 
the movable component so that the needle is enclosed by the static 
component, the syringe and needle being slidable forwardly with respect to the 
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tubular static component to cause the needle to project therefrom, and on 
withdrawing the needle back into the tubular static component, the movable 
component is blocked by the control member from moving forwardly again. 

28. A latching blocking mechanism as claimed in claim 27, wherein the 
5 movable component is provided with a socket into which a forward part of the 

syringe is receivable. 

29. A latching blocking mechanism as claimed in claim 27, wherein the 
movable component is provided with a socket into which the hub of a 
conventional needle is receivable. 

10 30. A safety medical needle assembly, comprising: 

- a tubular component including an internal elongate guide; 

- an abutment surface formed on the tubular component; 

- a movable component disposed within the tubular component and 
arranged for axial sliding movement with respect thereto between initial and 

15 forward positions, the movable component being adapted to receive the hub of 
a medical needle so that the needle projects forwardly within but is protected by 
the tubular component when the movable component is in its initial position; 

- a control member arranged for axial movement with the movable 
component but rotatable with respect to the movable component, the control 

20 member initially being disposed at a first position relative to the movable 
component; 

- control means arranged to urge the control member towards a second 
position angularly displaced from the first position, which control means 
becomes active only after the control member has turned through a 

25 predetermined angle towards the second position; and 
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- a camming part on the tubular component co-operable with a moving 
camming part on the control member and arranged to turn the control member 
through said predetermined angle from its first position on axial movement of 
the movable component towards its forward position to cause the needle to 
project from the tubular component; 

- whereby the movement of the movable component towards its forward 
position to cause the needle to project from the tubular component also causes 
the control member to turn through said predetermined angle whereafter the 
return of the movable component towards its initial position allows the control 
member to move behind the abutment surface under the action of the control 
means, thereafter to block further axial movement of the movable component 
towards its forward position. 

31. A safety medical needle assembly as claimed in claim 30, wherein the 
camming part on the tubular component comprises an abutment formed on the 
guide, and the camming part on the control member is engageabie therewith to 
cause turning movement of the control member during an initial stage of the 
movement of the movable component from its initial position. 

32. A safety medical needle assembly as claimed in claim 30, wherein the 
camming part on the tubular component comprises a projection spaced on the 
guide and disposed at or adjacent a forward end thereof, and the camming part 
on the control member is engageabie therewith to cause turning movement of 
the control member as the movable component approaches its forward 

D'sitiorn 

33. A safety needle assembly as claimed in any of claims 30 to 32, wherein 
there is provided a helical compression spring acting between the tubular 
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component and the moveable component, to urge the moveable component 
rearwardly. 

34. A safety medical needle assembly as claimed in claim 33, wherein the 
compression spring is pre-loaded to apply a torque to the movable component, 

5 to rotate the movable component towards its second angular position. 

35. A safety medical needle assembly as claimed in claim 34, wherein there 
is provided initialisation means including a control surface on the movable 
component and on to which the control member is urged by said spring. 

36. A safety medical needle assembly as claimed in claim 35, wherein said 
10 control surface of the movable component is a ramp surface inclined towards 

the guide. 

37. A safety medical needle assembly as claimed in claim 35, wherein said 
control surface of the movable component extends in a radial plane. 

38. A safety medical needle assembly as claimed in claim 37, wherein said 
15 control surface of the movable component has a detent with which the control 

member is engaged under the action of the spring. 

39. A safety medical needle assembly as claimed in any of claims 33 to 39, 
wherein the movable component has a further surface on to which the control 
member is urged by the spring, which further surface is inclined towards the 

20 second position of the control member and adjoins the control surface of the 
first control means. 

40. A safely medical needle assembly as claimed in claim 39, wherein the 
junction between the control surface and the further surface defines the 
predetermined angle from the first position of the control member through which 

25 the control member is turned by the co-operable camming parts. 



-38- 

41. A safety medical needle assembly as claimed in claim 30, wherein the 
movable component has forward and rear parts between which the control 
member is located, the forward and rear parts being relatively movable in the 
axial direction of the tubular component. 
5 42. A safety medical needle assembly as claimed in claim 41, wherein there 
is provided spring means to urge the forward part of the movable component 
rearwardly, the forward part having a cam surface engageable with the control 
member to turn the control member under the action of the spring means, once 
the control member has been turned through said predetermined angle. 
10 43. A safety medical needle assembly as claimed in claim 42, wherein the 
cam surface of the forward part engages the moving camming part of the 
control member, following movement of the control member through said 
predetermined angle. 

44. A safety medical needle assembly as claimed in any of claims 30 to 43, 
15 wherein the tubular component has a plurality of similar parallel guides formed 

internally of the component in an angularly-spaced disposition. 

45. A safety medical needle assembly as claimed in claim 44, wherein each 
guide provides said abutment surface behind which the control member 
engages to block movement of the movable component in the forward direction. 

20 46. A safety medical needle assembly as claimed in any of claims 30 to 45, 
wherein the medical needle has a hub at its rear end, the hub being removably 
mounted in the movable component and being configured to receive the 
forwaTd _ paTTaf"a~^n^ 
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47. A latching blocking mechanism as claimed in claim 1 and substantially 
as hereinbefore described, with reference to and as illustrated in the 
accompanying drawings. 

48. A safety medical needle assembly as claimed in claim 30 and 
5 substantially as hereinbefore described, with reference to and as illustrated in 

the accompanying drawings. 

49. Injection apparatus, comprising a safety medical needle assembly as 
claimed in any of claims 30 to 46 in combination with a syringe connected to a 
needle supported in the safety needle assembly. 



o 

i ^ 





POT/GB2004/004252 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




LINES OR MARKS ON ORIGINAL DOCUMENT 



